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boiled down t045' Baume. After being cooled the mass is! The process itself is as follows . The qusntity of Indian: 
Ilgitated, and the result is a tine, white, and dry crystalline · corn or maize to he treated is reduced to meal by tbe ordi- � 
sugar. . . '  I nary grinding .operation. Tll.e inner cb�"?ber, A, o.f the 

DE'fEOTlON OF THE COAL·TAR COLOR8. 

THE following paper was read by Mr. J. Spiller, F.C.S., 
before the Chemical Section of tue BritIsh Association at 
the Swanse�1 meeting, August, 1880 The contInUOUS an-current used by me hastens the mash- I water-bath, B, IS then tilled with the reqUIsite quantity of 

ing of the flour and makes the disintegration of tbe starch, water. After tbe water bas been heated up tu about 12UO or 
granules more complete and thorough. It quickens the, 1�5° Fahrenheit, the requbite quantity of meal is introduced •. Dyers and others who are in the habit ()f using the coal· 
conversion of the starcb intu sngar in the process of boilillg,! and mixed with it. I then immediately introduce a por· tar colors are familiar with a number of clJ(mical )(actions 
and assists the neutralization of the acid. It increases the tion of tbe aggregate quantity of malt I employ in the by which the members of ti,e ;el ies IT.ay gene Jally be clas· 
facility with which the liquor can be cooled during the! process. sified and identified. Differences ale nmmkld in their 
manipulations. �t prevents .through all tbe ?perations the! The proportio!1s, hy weight, of water, meal,. and malt are relative affinitiesfor .various sorts l,lf tibers, s(Jme coims l:ting 
colormg or burnmg of the liquor, and materIally assists to I as follows, to Wit: Water, four lJUndred to eight bundred I taken up freely by Silk, others fixmg better Dr-OO wcol, and 
make a purer and sweeter sirup, and one which can be parts; meal, one hundred parts; malt, fifteen parts-that is. �Ollle :ew, like saffranine, exhibiting a special affinity for 
crystallized into a dry sugar. If the mass is sufficiently to say, the quantity of water may be varied according to' cotton. 
light, the air-current alone will serve to agitate the same, the desired sweetness or consistency of the sirup or wort "Again, as witb tbe yellow, great differences are ob· 
and the stirrers can be dispensed with. to be produced; and in the first stage of the proC'ess above served wben the {lperator proceeds to work with a free acid 

PROCESS OF MANUFACTURING GLUCOSE. 
described, the proportion of malt used is tive parts or pounds, or a weak alkali in tbe dye bath, primrose (napbtlJaline yel
the remaining ten parts beillg reserved for u e in the second low) requiring the former, but not so witb pho�pliine 
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or last stage of tbe process, as hereinafter described. (cbrysaniline yellow), whicb requires a neutral, or �Hn 
Y., At once the malt has been added to the mash, agitation of slightly alkaline batb. APRIL Ii.!, 1880. the latter is begun by meaDS of the armpd shaft, C, and it " By the study of these conditions, aided by a few thaI" 

TIlE object of the inventiun is to reduce the cost of manu- is also heated grad�ally up to allout 1850 Fahrenheit, not, licteristic teRt�, it is often possible to identify coloring lllHt
factul iu:/; gluc,'se or sweet hquor from corn, and to pro- however, by direct application of heat, but indirectly by tel's of unknown {lr doubtful origin, nnd it is w itb the vir\\' 
Q.uce an article of superior quality, which, when made by raising the temperature of water·bat.h, A, to 1950 Fahren- of extending tile number of 8ucb readily available tests that 
the use of diastase, may be practically free from oily mat- ,heit, beyond wbich· degrc>e it should never be carried_ I recommend a more frequent appeal to tbe color reaction:" 
tel's and from nncon\'erted starchy matters; and it consists I The mash is next cooled to 152' Fahrenheit, "itll sulphuric acid. 
of a compound proceS3. the first step of which consists of; either naturally or hy introduction of cold water into •. For this pn1'])()�c but fmall quantities of material are re
peading the grain, or the reduction of the kernels by a dry: the water-bath, and continued agitation. I then add the quired, a. few gruins ,elving to impart a distinct color to a 
clIpping and cracking treatment, by which the hulls and: residue of the maIt., to wit, tp.n parts (or more), by weight, cOlllparatively large bulk of sulpburic acid, and tbe nsul1· 
heart of the kernels are separated from the hard starchy! to one hundred parts of the mea!, and I,eep up the agitation. ing indications arc in many tases both srecific and pC1ma· 
pordons; and, second, the reduction of these starchy por- , for one-half hour, the bath being at the same time kept i nenl.. 
lions to a soft pulpy mas,;; and, third, the conversion of· covered. The mash is next allowed to stand one half hour, .. Oil of vitriol, which so readily destroys nearly all 01'
the starchy matters of this mass into glucose 01' sweet· and again agitated a few minutes. It then stands another g:lOic substances, does not carbonize any of the coal tnr 
liquor; and in order that my invention may be fully under- hour for the purpose of facilitating saccharization. During colors, or does so only under Sl'vere conditions, as at high 
stood 1 will proceed to de;:cribe the manner in which I have degrees of heat. Even indigo and madder, though of true 
practiced it with success. .Ttyl vegetable origin, an� known to yield np their coloring mat-

The Indian corn (sllelled from the ear and winnowed) is ters to sulphuric acid, the old proces�es of dyeing depending 
su1.Jjected to the actic.n of a cracking and hulling machine, upon this fact. In the manufacture of garancine from mad-
such, for example, as is us ad in the man ui'acture of hominy. del' the woody tiber and orS'anized tissues are destroyed l,y 
By the aetion of this machine the kernels of corn are hulled, the action of sulphuric aCid, while tbe alizarine glUCOSide 
clipped, and cracked, and the hulls and fine-clipped survives, and with it Turkey,red goods may be dyed. In-
portivns are separated from the harder portions of stances might be multiplied that coloring malleI'S, both 
the grain. The hulls .and fine·clippecl portions contain natural and artificial, resiE>t the attack of oil of Yitriol. and 
the bulk of the woody fiber and oily and albuminous mat- the large class of sulphonatfs (Nicbolson blue, • acid roseine,' 
tel'S of the corn, each of which may be separated, if desired, etc.), IlIn}' be cited as establi..<hing. the fact t1Jat coloring-
oy a proper arrangement of bolts. The harder portions of matters are not so dcstl'Oyed, but form combinations witb 
the grain so obtained, containing the bulk uf the starchy sulphuric �dd. 
matters of the corn. are then placed in a. close vessel or "If, then, the body under examination be dissolved in 
tallk with water, and subjected to the effect of heat and I strong oil of vitriol. a color test is at hand whereby useful 
pressure, hy which·means the mass is red uced to a pulpy I inferences nwy be drawn as to the nature of the dye, and 
state, and the starchy matters of tbe purified granular por- . . . . . _�, . : often its exact. identity disclosed. A few direct confinuatory 
tiom of tbe corn rendered peculiarly susceptible to the all tblS tIme the mash IS nmmtamed at Ii):' Fahrenheit, 0.1' , tests may then be applieo. The most remarkable color reo 
action of either diastase or acid for conversion into sweet thereabout. After the mash has .been th.llS alternately ag.l· I actions are the following: 
Ii uor tated and allowed to stand qUiescent, ItS temperatlll. 1S 
1f a'cid is to be used, I prepare a suitable vessel or tank rwsed!'l 1H°.or 1750 Fahrenheit uy raising the heat of th(:! �Iag�al.a (naphthaline pink) 

capable of holding the required pressure and provided with watoer III t.l�e Jacket o� the water-bath. After the. degl:e� of : baffl,lOme .......... . 
steam heating pipes. In tbis tank or vessel I place the di. 172 0.r.17� Fahrenhe�t b,�s been �}eached, st�am 

.
IS .u,tlh�l'(!; 

luted add and by connect:ng it with the first descrihed tank for ra1sm . ., the tempelat lll e to 18i) Fahrenheit, 01 eHn 1UO I • •  . ," F h I 't I ChrysOJdllle am enabled by pressure to transfer tbe contents of the first a ren lei . • .  : . . . . . . . . , . . . • . . . .  
to the second, and then by closing the second tank to pro- Thrnu.ghout the pro�es� yw t�mp;eratu�e 01 t�e masl� .IS : 
ceed with the conversion by heat· and pressure by the well- neve: raIsed ab?ve 185 F.llnenhelt, and h_�ce the wat.el III ' . .  ' 
k d ft d 'b d the Jacket B IS never ntlsed above 195 Fahrenheit or I Ahz,ll me ..... - . . . . _ .  - .. - - . . . n

l
otdi:s�as� is

el�o l���ed f����l��rge the pulpy mass from thereabout', th\s being the indispensable conditioll of 'lbe I Eo.sine ... .. , , .... - : - .. . ...... . • , c  . d - d . f . d e fi t b Pnmrose (naphthalme yellow) the vessel or tank into an open tank or vessel providlJd with �s�re meas�re o. success, SlOce a egr e 0 lea a o,:e . •  
a coil for heating and cooling and with a suitable stirrer or. 11;5 Fa�re�helt WIll coagulate the vegp.tahle albumen .. It 18 
stirrers. By means of water running through the coil while' equally mdlspensable. that the 1�las� shall nOL ue �UlJJected , , . . . • . 
stil'riug is continued I reduce the mass to a temperature of t� s,tea� �eoat or eqU!

,
��lent "'

,
llllc .ltS t:n�perat

,
ure I

;
� be�ow ChI') sall liine . - . . . . . . . . . . . .  _ . .  

about 12) 0 Fahrenheit, wheu I add a solutio� .of barley. � I�" OJ 1,5
. 

Fahrenh:lt , .but when It ha, lea:hed tl� at POJ,nt, 
j Aurine malt at a temperature of about 1:10' Fahrenheit, III the pro- , �t b then safe and pi actlcable to. employ st�am-he�t,. winch .......... , ... . _ .. - . 

portion of eight pounds of dry malt for every hundred ; IS, however:, done only. to save time, by qUickly ra1slOg tbe . 
pounos of dry corn treated as above described in the ·tirst . mash to 18, Fahrenheit. . . Atlas 01 ange. -.' . .  - " .... , - " 
step of my compound process; and I have found it be�t in The �tea!TI-heat may b� apphed b y  means of � �Oll of 
practice to use in the vessel or tank in which the purified steam·plpe III the chambe1, A, of the water-bath, 01 directly Atlas scarlet . . . . . . •  - "  -. _ ..... 
starchy portions of the corn are subjected to pressure about to the water-bath, B. . . ' _ 
fifty gallons of soft wa. tel' for every one hundred pounds of By means of. th: wa�er.hath t?e !Ie

,
at IS

"
a.pplIe(1 genU), Biebrich scarlet R ..... -_.,' .. 

such dry starchy portIOns of the corn. After adding the and gradually lIlcI�asej t? the .:cqullccl de,.,lee, so that the Biebrich scarlet B .... ........ . 
soluthn of malt above deocribed I gradually raise the tern. alb�men .of the gram partIC}es I� not coaguhtted! as It. would Aniline scarlet ... , .. . .. ... . 
perature of the mass hy passing steam through the coils-, be If a lng-h. heat were a

.
pplIed .

.. 
Such cougt!l

.
atlOn wI�1 pre-· 

While stirring is eontinued until the mass attains a tempera- vent r,npt
,
lll e of. th.e I;t�lch Cel�H, :I�l �l .t�c �:Sll,ed e�fohlLtlO�. Induline ....... . ... . . 

Blue black. 
Grass green, turning in· 

digo hlue if strongly 
heated. 

Deep orange, turning 
almost scarlet on 
heating. 

Ru by red or maroon. 
Golden yellow. 
Sparingiy soluble, first 

yellow color dis-
charged on heating. 

Yellow or lJrown solu
tion fluorescent. 

Yellowish brown; not fluo
rescellt. 

Rose; turns scarlet on 
beating. 

Scarle. solution, perma-
nent on heating. 

Blue black or drep purple. 
Bluish green. 
Golden yellow; perma

nent on heating. 
Slate blue to indigo. 

ture of about 11,5' Fahrenheit, and I have obtained the best and, smce exfoliatlOlI IS the llcccso<u,Y precedent of sacchan- Rosaniline, regina, and all vio· 
lets Yellow or brownish yel-results by raising the temperature at the rate of 10 Fabren- ....... ... , ., .... ... .. . 

heit per minute. When, by testillg, either by iodine, aleo- r&L Phenyl and diphenylamine 
low. JI 

hoi, or by a saccharometer, I find the starchy matters of the bl corn thoroughly converted, I draw off Ihe liquor, separating ues .. ... .. , . .. , .. ..... . Dark brown solutions. 
it from the solid residuum eit.her by means of a filter.press, Iodine green ..... ...... ...... I 
or by means of .the action of a properly arranged centrifugal Malachite green... . - ...... f 

_. Bright yellow solutions, 
the former giving off 
iodine on heating. machine. or by any other suitable device. The liquor may 

then be fillereo through bone· filters and concentrated to the 
proper gravity required for sala, or it may be used unfiltered 
in the manu factu re of malt liqnors, alcohol, or villegar, as 
may be desired. The sweet liquor so produced \yill be 
found practkally free from starcby matters, ::nd on thb 
account peculiarly adapted for the manufactlll'e of malt 
liquors. 

The process as above described is not restricted to the use 
of a particular kind or exact quantity of malt, as rye-malt 
may be used for the purpose, and the quantity of malt may 
be varied as circum;;tances render expedient. Nor is the 
process restricted to the maintenance of the heat at the exact 
temperatures named, as these llIay be varied without mate
rially changing the result. 

Ij 
- f= 'lot ... . . 

r. ::;i' 
! 

zation, it result" that w hen such c:oaglllation takes place I,he 
ultimate effect will be the extraction of but �I small pel' cent. 
of saccharine matter. The mo�t important condition of 
success is,bowever, the fractioning of the malt-that is to 
say, its application ill \he first stage of the procesR, and abo 
in the second or last stage. By adding the malt to the 

Citronine .. . _ ... . _ . . . . , .. . . . ' "  Pale cinnamon 01' neutral 
tint . 

" After oil of vitriol the action of concen trated muriatic 
acid may next be tried. which distinguishes at once between 
saffranille and Biebrich scarlet, the former giving' a violet 
solution and the latter being precipitated as a red flocculent 
powdrl'. 

" Proceeding in this way, and com bining the observation 
with t he dyer's usual tests. everyone of the substances 
named can be readily identified, and much time saved in 
the examination of dyewares." 

COLORS IN PATTERNS. 

IMPROVEMENT IN THE MANUFACTURE OF masb in bmall quantity at. first and a larger qualltity suhse- IN the colored branches of fancy cassimeres, tbe distl'tOO 
GLUCOSE.· qu('ntly, it produces a widely different effect than when ap- lion or arrangement of colors in a pattern is of no less illi-

PATENTED BY NARCISSE PIGEON, OF BROOKLYN, N. Y., 
plied all at (lne t.ime. portance than the choice of weave to apply to it, and any 

�f\.Y 21 1878 By my process it is practicable to olJtain at least seventeen per�on who has the least experience in the arrangement of . • , . . per cent. of dry extract or saccharine matter. ' colors in patterns w_l perceive that some colors will have 
THE ohject of tbe process, taken as a whole, is to obtain After the completion of the process as above describpd. I! more bl�linncy and effpct when placed together than when 

the maximum quantity of grape-sugar and the minimum' tilter the liquor through a mash tun lHwing a false bottom, ' they are placed separate or beside some others. 
quantity of dextrine from a .given quantity of corn or starch, I arranged as charcoal filters nrc in H1gar refineries, and spmy : This arises neither from taste nor imagination, but is  
and at  the same time to obtain economically, in the process the residuum with hot water for tomplete extraction. The I founoeo in nature, and may be explained 011 the prilJciples 
of man':lfacture, the largest possible amount of extract or i sirup or sweet liqllOl· �hus obt�ined i" then evaporated in 

I 
of optics, for it is well known .that the sewn prismatic col

saccharllle matter. i vaeuum pan to the desll'ed cons1stency for Il�e as wort. For. ors have exactly the same relatIOn to each other as the notes 
The first step of the process is to add a certain quantity i table use, I concentrate the liquor in a vacuum pan to 20° in an octave in music, and therefore the effect prnduced by 

of diastase to the corn-mash, either previously to heating or: to 30' Ballme; then defecate with hlood or other means; artfully disposing of the kindred colors is no les;: pleasing to 
before the tE'mperature has reached 125' Fahrenheit, chiefly next filter t.hrough bag· filter ami through bone-black, as the eye than the concords of musical sounds are grateful 
to prevent thickening of the mash by its chemical action practiced in sugar refineries. The sirup thus produced I 'to the ear. 
on the starchy and gummy matter. thereby promoting sllb-. concentrate to 40' or 42' Baume, and mix it with an eLJ.ual 

I 
Colors, therefore, with respect to the effect which they 

sequent exfoliation. In other words, the diastase kee'ps the' quantity of cane·sugar sirup. thus produce, may be arranged under two heads-namely, 
mash a� thin and liquid as possible, and in better condition == •.. - .. .... .. . . . .. _ . those which are contrasting, and those which are harmon· 
for ultiIpate conversion into sa?charine matter. i\fter dias-

PHOSPHORESCENT LAMP FOR MINERS 
'izing. The contrasting col<?rs are such as are II!0st oppo.sed 

tase has been added the mash 18 heated, by use 01 a water- . I to each ot her; the harm Ollt zmg colors are those IOtermedIate 
bath, up to 185' Fahrenheit, at which temperature t.he THE latest and not the least promising application of I tints which lie between the contrasting ones, and, as it were, 
vt>getable albumen begins to coa.gulate. The mash is then, luminous paint is in the production of :L safety lamp for' blend them together. 
allowed t.o cool to ViZ Fahrenheit, when another quantity: coal miners. It is said to give light enough for practical: The contrasting colors may be discovered by a ver\, simple 
of diastase is added, for t he purpose of effecting perfect· use. and it iR obvious that, in containing no tire, it is abso- optical experiment. Place, for example, a red water on a 
conversion of the starchy matter. lutel)' free from risk. By t.his invention, in connection wilh sheet of white paper, and look on it steadily for some time 

I show ill accompanying drawings a vertical section, compressed-air blasting, fire and the attendant danger of ex- until the eye becomes tired, and a ring of green will begin 
Fig. l,and 'plan vic\\', Fig. 2. of" w;lter bath and llIash ploding fire dan))) might be I'lllcd out and the most oanger- i to appeal' round its edge; and even after the eye has been 
agitat.or whJCh � employ ill c:ll'ryillg out my process. I ous mines made comparatively safe. l'emO\'ed to anothel' part, of the paper, the greel! ring wi1! 
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